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Abstract of JP5234241 

PURPOSETo provide the device of a thin-type 
in which an objective lens and an optical disk 
do not come into contact with each other by 
measuring a face wobbling of a loaded disk, 
and stopping a rotation of the disk when the 
result of measurement is above a value 
determined in advance. 
CONSTITUTION:A face wobbling measuring 
circuit is constituted by switching a switch 428 
and a switch 427 to a B side and a D side, 
respectively. Subsequently, an objective lens 
219 is retracted, a laser is turned on and an 
optical disk 140 is rotated, and a reflected light 
from the disk 140 is photodetected by a 
photodetector 221. In this case, the objective 
lens 219 is moved to a point where a focus 
error signal becomes '0\ and this position (h) 
is inputted to a memory 402. To the memory 
402, the objective lens position (h) and a motor 
rotating angle R at that time are inputted, and 
from these data, the maximum amplitude value 
of a face wobbling is measured. This value is 
compared with an allowable value T of an 
MPU 400, and when larger, a motor 240 is 
stopped, therefore, a collision does not occur 
and the device can be thinned by making the 
lens small. 
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ft hqee* T-a tc istti * -a- * ss^^Mff t -a ft 
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tO 0 2 6] 2 COSBfilt J: 
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mh*w®rt'z>^W£*> ytf4 7.z<?>ui&fr\znifa\s> 
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[0 0 3 3] 1 4 Oil 
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[0 0 3 4] *^ISiTll ftrT4 7,>? H5"-f 
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0. BmaiOfeO&ffl^fc. ^fe, W*I/>X2'1 9it 
T, N A 0. 5, ^M2. 0 8nun, U>XJ1S0. 7 
2 5mm, ft^liaSffiE&l. 9 2n©"bOM^fc, ZCD&j 
to* tt$)U>X2 1 9 (DV-Z^J X?>7, (WD) 

iistjo. 4bbt**. ytT-fxt? i 4 oosfsntei o o 

tfm*rtt«tiCiiUfc. 7^raJ-^4 0 SO 

^rnic^^^^^x^ i 4 ooffi^nfto. immei 

[0 0 3 5] %mV>X2 l 9ft^A/T, Jt^-f X^ 1 
4 0 i:[p)U-&-5te®tcH if&±^3 7-2 1 7^gBfH 
StlT^*. ^^X^ l 4 0*»S©K»>l£tt, Jft^± 
^ v-2 1 7 iCi 0{^|Bj$nT, £^±tf3 5-2 1 
7ifSJftbJ:lCiE©$n^:*fetiiV>X2 2 0lC<t0, 

«2 2 ltcm^^ns. &thU>X2 2 0i:^aiSg2 
2 i ©raicEBsn&:M' 7x*s>2 3 on &mu> 

X2 2 0 «iBiiJlL,fc^<Z>±^fr3SBrrraftfflc»^ 
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t&TS. £*l 6 *TOU>X2 1 9tf)T£ 

^^.X— ^ 4 0 8 pfc^y H^lT^a. 

[0 0 3 6] t^7Xyy2 3 0©m#^h 

-eti-en^&aj^ 2 1 #gtt*#a>»EHi*f 
xx7-if) -ra*** fVx^i 4otw 

[0037] j&j&mmm^zm^T, a/d*M4 0 

4 2 7 t**l/t, Jt&Sg4 1 2 tCA^Stl, 

>wisib]»4 1 4mhi3m**£tiMzn*. tut, 

hM@Vft4 1 4c0fcb^m^ct T 

£7^rLX-*sB#)iH!S&2 8 0 fc, K»©©^?wa&n 

So hW»sJS&4 1 4fct, ^U>X2 19$ 

&^xz>. ztib&m&te. ft?**? ! 4 o&wmn 

>X2 1 9 &&&Zlk%>ftlb\Z, ft&V>X2 19^ 

[0 0 3 8] Sfc, X-f y^4 2 7*DflfJlr. 
4 2 8£BflflCtf?D&*-££, Jt*«4 1 2«Ctt, D/ 
0 6€^l/TMPU 4 0 0««ttJRSn» * 
fc, A/"D^gl2g4 0 4(CfiX ; eU 4 0 2tfitiMt2tl 

x. if>r^^ 1 4 0 ©iffift£«i£«Hi!Bniffl«ia 

7^^X-^4 0 811 MPU400 
ommlZ^-oT. $$m\s>X2 1 9«KIbU ^U4 
0 2HU ^«1/>X2 1 9^IU:^07^faX- 
^408 t^&IS t*-^ 2 4 0 OlsHE^lJSfelBli-rs. 
MPU4 0 0 \Z\t, 3-—>?\Z, * yt-^S«wt*fc 

[0039] ^ic, *m&mom*mm&w<Dmft\zr? 

jS3£S<Z>MPU4 0 Oti, F^ffltC, 02, [g|3C0^n — 

*sii6«o«««3i«»ji, nmvyxz 1 9<&»7-* 

7 s * X^ l/T^*Ot, f^X^140t 

*MfeU>X2 1 9<fc&»tt£-e-fcV>fc«>* 1 

0 0) o 
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ooo) o 
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-^Klfrlsltt2 8 0JC»^T* (Xf'^10 0 1), 
[0 0 4 1] J103i»ffieiCS#ttV'>^2 1 9fcTtf& 
^E— :$'ffi»|ell&2 4 ltC^X^ 1 4 0&[Hli££ 

>Si*>5 Uf*;^l 0 0 2). tflftlsfz^OlZ^J * 

& i 4 ofrp>v>jzmyt\t, ^wsg2 2 ir^$n, 
4> o znx>mmu>X2 1 9(3:, 1 4 0CO 

[0 0 4 2] d©^^-*xx^-m^ii, AK^MKo 

^ a s/ea©***^ x^ tommmiztt 
£*jStftifiT?i*. is 4 n^-ra: -5 s 5 o ame> 
[0043] 7*— *xx7- mm>*&th%nz>£. y 

£ Ufy^l 0 0 4) . 7*-*Xl5-Wt0A 

a*a&o7t«£\ x^r/i 0 0 6 u 402 

\Z, *:(Dn<Dftmv>X2 1 9©ttfih4:, OjAftot 
— * 2 4 0flDlfirt5ft*Ri:>tfttSli-THBttS'ftT, Xt^ 

y ^ 1 0 0 5 fcsttr. o^i^^ft f oii^f 

y?l 0 0 SlCittJ. X^y^l 0 0 5TH 

X2 1 B&fiLWh&alSVtytTJXi? 1 4 0lC*5fiSlf 

^ s^-5tcr^^^x-^jeft[i]*S2 8 oicm^-r^o ^ 
hhwth nniti:*tts»i/>X2 i 9o± 

, 7-^t ? x'x^>x (wd) o^$7>«^nfctea^± 
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[0 0 4 4] ZnZ—m<D®lfttZ<kK) . ^%>J 4 0 2IC 
^? tt, KI4tr^-rj:-5^ *t*V>X2 1 9<0&©h t, 
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50 X£ 1 4 0^1^>X2 1 9£&&febfcV>T, *-r-f 
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[0 0 4 6] zo&siz. m&nmiz (x^v^i 1 o 

<ST<£ 2 4 0 OjsrtEftff^-f 

s^«r*-a-3» (x^^^i ioi). w*t. %$Si5 

2 5 Otc. 3.— J *f\zyt7 £ '{ X2<nj%±:y h&feTtitbO 10 
^yt-yl^U 1 1 0 OtCMS Uf 

yZfl 10 4). -eUT, Stf* S^n^M^U 
.^110 0) , ^fc^^ty^l 1 0 2\zm/vfzm^lZ 
3.— tflCCC^^X^ 1 4 0 

2£, 2 5 Otw^U (X^y^l 10 5). 

[0 0 4 73 ^feXryyi l 0 IT, flfflRtttfTETF 

[0 0 4 8] CCDct^(C, ^t&MOffiMia^flll^ 

mm£nizyt7 : '(X& 1 4 oowsftsaufeu ^i^n 

tf^a&jea&fcffiTJ: 9 £ ^ £ £ tc 14, [h]&£:#jJ:2 
It, KrfjTsV 1 4 0Ktttt©*€r&*««Ttofc<^* 

fca&fc, ffifiiniC'&j»«!lfliI3tt*<5fitieT*«cif»Pl1SBtt«> 

fc^^x^ 1 4 ofttsttsnTfe, mmu>X2 1 
9 tytTjx? 1 4 o*«»«€iHiar*2:t3&«Tes. 

HBSrlca— ■ ific, ^-f^^HOOBt^K i5 
cfclA "T^TsZ 1 4 0OB!i!Etl*«*e<«fflTf?ft:ViC 

2 1 9t^x^i 4 oatttttTssnaifc^oT. 

[0 0 4 9] *^©^2^iS^&|g®Sr^ 

-1 v74 2 7 2 $£<DW\Zs tm\/>X2 

1 9CD^&l&E£faJI&T&^&£LT, «««fc»JSy 
*4 1 6 ^^-T^tOT^^. MPU14, USy^4 1 

H*. 2 blZ, 0 9^«k^lC, ^^^140 

rotisriaiEeflHftfiWro^-f 1 4 oro&&w^®tc 
JfcfcW*::£fc«fc0. ^x-r x^ 1 4 0£>ffi£tn£#i*. 

St** X£"J 5 s/£M 1 8£^L-T^<5. r^Z^U^ 

v5 4 1 8 14. sBfinoa^^x^ 1 4 oaHry h so 
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<Dmmn\*> a#-ei4o. 1 maErFT&*£>-e, r^x 
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[0 0 5 0] 8 6 1:^ ^<>y^4 2 8^A<W1C, 
X-f y^A 2 7d<CWz«D»*.6tlTV*5i:fr. Jtft 
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tl£. U£y^4 16*4, A/D«»B4 0 4*»6OX 

***-jg«set±©B*ic, juhim 1 2^omt><D±mm 

£&i6£t>CDT;fc*. ffefc'fe, A/D£g|g4 0 4(D 
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^^^©^TtJtK-r^ Ufyyi 10 1). 
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^ &7-y7l 103, 1104, 1 1 0 5) . 
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-f y^4 2 7*Cffl»C«01ft^. 10 6), 

-&j»»JflliaSS€r«J«r*. $^>iC> MPU4 0 014, 'J 
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#4 1 6tCci:9 3flBt2n££>T, ^l/>X2 1 9*4, 
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EMfcLfc. u©TO0KH 3tf^r7^ 1 4 OOKM- 

»c4R«>-6fc«)«D^^«Jft«5 0 1 , A/D^gg5 0 
2 (BI6cr)A/'D^mS4 0 4) , 5^;WtSn& 

fcJftfcBE**-*^— *RAM5 0 6 (BI6©^*U4 0 
*J:t;u^«M5 0 8 (H6TttEl35«UTV>Jttl>a* 

[00563 cne&iKcS-r^v-f ^Dn>tr^-^5 

tC<*;oT, V-f i7an>tr^— ^5 0 914, ffitinilffi 

mt. m i 5 izmvr^ ?v s^wMWER+Ty-r v 

1 6 \Z7jkT. 

[0 0 5 7] -Ttet>t>* T-f ^DJ>ta^ 5 0 9 14 
UeJ£g§5 0 3 ,!:> 0 5 0 5, t- 

^RAM5 0 6 *«IPLT, JtttiB4 1 0j^SOSl«^ 
S«^t=iBi;fce^fe, D/A^5 0 7iMM 
&g§5 0 8 &misT ZLOthtilZ, -L^O^fc^ 

2 8 0 KATJ^ttT, M^1/>X2 1 9 fcfaJflfT*). 

[0 0 5 8] 7^^DD>e^ 5 0 9*4, ±J&fI<h 

ur, r am 5 o 6 KEttSftTVisranMfeT 5 -- ^ 



(8) 4$&§¥5-2 3 4 2 4 1 

u 

bTo.-^ 5 0 9t4, D/A«»»5 0 7©tfJAi±RI 
SJtKU D/AJgJtt5 0 

7<OUiAfeD/A«tt«5 0 7fcdi*-T*. -USUckO 
A€r^*^»4, -tlEte<&D/A&&3§5 0 7 tCitiTjT 
2>. D/AXttlgl*. v< ^□r3>e^L— ^ 5 0 9co^ 

10 [0 0 5 9] 015 O^-f i^^fHOTlIIS&te, ^ 

^ ^o-izy-y- (dsp) €ffl^T«j*-r* 

CifeTt^ v-f ^anvtr^— ^5 0 9 <£\ 

— :7x-~X 5 1 Q&m^T, ^RRO/1V3>5 2 

[0 0 6 0] Sfc, BH5fc43lvr, fnflHttt* X 
£ 1 4 OOyUKy h&£^S4, jMBfcbfcte-itttt* 
**&«>tetefliT*. ^'Jhfyhifck r^^l40 

*m*T*fcmu semiW7*-^y Mcas^arttw-r 

[0 0 6 1] r>€ffc, «ftW>JS^4 1 6©JWW«ifc 
B'J£>fcl£, 012 (a) (b) .M^TttWr*. £tt 
bomm*. H6®J£tt«§4 1 2t, hlHlffS4 
30 U5-;^4 16t, T£^:a.x— ^ffi»rlHlft2 

8 0£, 7^faX-^4 0 8t^mD, "T^lg 

So 

[0 0 6 2] HI 2 (a) t4, yxt-^sJ--HO« 
ETU5 7^^Wfl3JT*l>. 1312 (a) *<Dtf)V 

t. H12 (a) <D I Lt5Kl>fcarrtHC7#— ^X=J>f 

1 4 0t-i5^< o ttmV>Xl 1 9 1 
4 0(D^S^^J4, £«(£Mf£*&£ttJ;oT&ft*tf> 

[0 o 6 33 -er^e, ^g^^ic, »«PiflEtt«^: 
««#fc*7-fe3>h«ffi*iw*T*. eta 

ICJ; ^U>Xt4, ±IIT, x-TXiM 4 0IC^ 
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(9) 

15 

a id, pj£ffi#tR b &mmT%. 

[0 0 6 4] Z.<D&5lZ* «ffiUT;fe<£*flMfcffiK;fe 

-^Xn-fjKcli, .fit- «JET«MSnft««I L 
max#©*te£&£COT, ^V>X2 1 9W£^>r 
X^Kfeifit-*<£#f&lf©3*l*. 012 (b) tt, 

i«WU Sy^4 1 7*fliV»«^ttit»**A/ 

ai-^ 4 0 8 <d vimmm&fflm-rz* iiamu 

4 1 7te, ^©^^MPU4 0 0«!)»^fcJ:l9ttft* 
tU »«V>X2 1 9O7^fiX-^4 0 8£&fl*L 

[0 0 6 6] JiSB©»l4$J:^2iZ>llifi«"Ctt, 
X£r 1 4 0O£-ti(J?S£:0. 8bd£U ^i^>X2 -3? 
19C0NASr0. S»^T*&flft2. 0 8mm, U>X#2 
SO. 7 2 5 nnu 1. 9 2mm£ 

%mV>X2 1 9<DV— X#>X&0. 4mm, T 
^^o.X— ^ 4 0 8 OfHtoflaffES 1 nunt Ufc. 

[0 0 6 7] ^©^«U>X*ffi^T, ttttffiB!&1B& 
tt*3iT>S:»^©KiB«>WS€» 0 9 (a) ffi 
«jaa«BOl5*W» fls»IBIB*d«>;fc*ttti'>X2 1 

S. flU»WH***&fc**«&l<'>X2 1 9«*±»f3 5 30 
2 1 7^<3##*& : 3^#C0J$I£l;jU tmU>X2 1 9t 



4$$ Jjt 5-2 34 24 1 

16 

U>X2 1 9<D^r«ftS<0tt2»t«:S. 5fcA-/ H^-X 
2~3mi**aiSTa*. 0 

9 (a) tcfc^TM;, nn&©ttfcai^-c. n^v>x 
2 i 9o^rj»ffir^-r««r«Aaai«B<oB?s«»ffur 

tt®U>X2 1 9tDWK6StC^LTSe© 

[0 0 6 8] itr&Ufc *MI5«Ttt, Jtx-f * 

^ 1 4 O<0£«©#S£*<U BSJRn*/J^<-r*r 
tl:<k0, 3!M»U>X«3DjSftAISIISr»< U NA£f^- 

<»**%9>mkv>X2 1 9ww3aK^$<i/W&. 

flMR«3SJ£«J*Stt. 0 9 (a) ^Sfc^SA-SlC, *t 

ii/>X2 1 9©^a*s»cjt«rs.- **ww©*f«v 

[0 0 6 9] **««lC«B*-*;i<fc(0T**, 
3Kr-f X;5M 4 0iJ^#ll'>X2 1 913* ±i£<Z>*r 

Afi* ^2tc^urc<t'5^ ftmu>x*>, yt? 

J£££, »«t$*TY^^l 4 0O|B«nt&b6M 
PU4 0 OKK3fe-r-&B5«n«*fi«ITJcJ:^Tftfe* 
M1/>X2 1 9 CDfiiSISMXE^ENBOinfill 

ofiv^jaje«* 3 & i r*W'ftv>x**sifi5OTfcffl^3i 

[0 0 7 0] 

[an 
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(10) 
1 



#B8¥5-2 3 4 2 4 3 
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m 1 tm u >x*c£^fj:m£jm (tmiy>xmu^t^ \s>xmm*T-o^&) 







0. 6 mm 


3S 45t 0. 3 mm 


g « m * 




MISftT 0.1 mm 


35t£tlT 0.3mm 


BoUft T 0. lam 


(0.6) 0.4 


(0.6) 0.4 


(0.3) 0.2 






1.0 


1.0 


1.0 


1.0 


si tg n 


(±0.3)0.6 


(±0.1) 0.2 


(±0.3) 0.6 


(±0.1) 0.2 


* ft? 


0.2 


0.2 


1.0 


0.1 


^ >fc IE tt 


2.2 


1 8 


1.90 


1.50 


NA~0.5 
NA=0. 52 
NA^O. 55 


2.55 
2.67 
3- 01 


ZOB 
2. 19 
2.37 


2.19 
2. 31 
2.50 


1.73 
1.83 
1.98 


S 2 




£45 1.2™ CDS* 


LfcS 

2 « J? <* 


BrtSfxT 0. 9 tin 


mmtiT o. um 


B&JKttT 0. 5rnm 


mmtXT 0.3nn 


(1.2) 0.8 


(1.2) 0.8 


(1.2) 0.8 


(1.2) 0.8 




1.0 


1.0 


1.0 


1.0 


k ie n 


(±0.9) 1.8 


(±0.7) 1.4 


(±0.5) 1.0 


(±0.3) 0.6 


£ » 


0.2 


0.2 


0.2 


0.2 


« A IE IS 


3.8 


3.4 


3.0 


2.6 


NA=0.5 
NA=0. 52 
NA = 0. 55 


4. 39 
4. 63 
5. 00 


3. 93 
4.13 
4.48 


3.46 
3.65 
3, 95 


3.00 
3.17 
3.42 



[0 0 7 2] »ttl/>X2 1 9^811 ^[0 0 7 33 

<f> = 2NAf - «2> 

f= CWD+ (2n-f 1) / {2 (n+2) } t+Td/nc) (&3) 

WD : V—i??**? >X V >X 2 1 9 Wj^^fgBS^5J:t>:^g^/h$ < 

Td 50 £, 1-5. 0 C t^PllfiT**. 



—410— 



19 

CO 0 7 4] &1. ^2iC^U/l^W>X^ffllifc« 
-^©»BJMfck (a) (c^^n^o *^X^1 

U>X©tiSll 3. 9 3#>&5-. OOmmT^ 
T% £flB#£l Omra^±t:^5. Jfc^-f X 4? 0>2fc«J9 
$0. 6mm:fcJ;tf0. 3 mmCO<h^, £ 1 «fc 0, 
U>X<D#»»4. 1- 7 3*^3. lOmraWO 
-C, 0 9 (a) £9, &SJP££ 1 Omm&TK-r-fcC 

[0 0 7 5] B9 (b)-fi, «h S2fl)^l/ 10 

1 9 ©WaSOBB*** SSOJP**/^*— *£UC 
sSbfefcart?**. 09 (b) TB, *f4&W>XCDNA 
= 0. 5, n= 1 . 5 , P>XC0^^t=2mm, &&<Z> 
fflft*nc = 1.5 <B*-&£3FLfc. 0 9 (b) ©2^ 
7*fc^Ufc*t4&U>X2 1 9 2t$H->X© 

[0 0 7 6] (b) iO» >7— *7**X*>X 1 mm 

izTZZL&lZte* MRfi«d = 0. 3 ©t*, tt®U> 20 
X2 i90*3»g*tt2. 3 5 mm, &&/££d = 0. 8 
©<h€T, fM*ii2.68 mm, SttWSd=1.2© 
tt&*fa»g*tt2. 9 3 nmliflgta:*;: £1 
©^SaS^fc^UT* £MS/9K3t*BI9 (a) ©iSlz, 
^tt-^ntil Omra, til 1mm, til 2mmi:ft§ e 

[0 0 7 7] £KJP££1 OmEATK-r^iMW 

*^ r 7— ^•x-f X^>X£ 1 Ernie 
09 (a) (b) £0, StSOJSSfcO. 3mm£tT. *f 
&W>X©*r%££ti2. 3mmJKTirr*iMM*fc* 

*. *&w<Dffim&m&m\z. *m&u>X2 i 9^ 
z^mmz-rzzt&pim'c&z. u/^T&toT, 7-^ 

^X^XO^nnMWTfceiitfTfc^T, * 
T^X^OStiUP^ri*. TOl. 2mmOt^rfe^ 

[0 0 7 8] ^x-fX 2? *B©J53fcKlflW 40 

s/Niti^gi^tc^T-r^^ic^^o urn*. £*gju 
aisnsiMW*. #^x^fci2«snT^*w*a<D;* 50 
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> #08¥ 5-2 34 2 4 1 

[0 0 7 9] HCOS/NJttt* ifct>te<i:a*M£LV^ 
Sfe^X^fcEftSftSx—^Ki-sT, 
S/NJtt*Afc*0>T* Jfc^X^ffljfclCfcCT. © 

fl^*S5«^ S/Nlfcl*, 4 2dB^MT* 
01 OctD, 0^^-*£SE&^*3fc^X^©# 
£Ktt, 3nm£U:antf, iMB&S/Nfc 

jWStt*. g#/P20.3 mmCD^^, 090J;^I:, 
yt^J X? K7^y±#$6-1 5 nunlcr 

[0080] stfc, mmmm\zttm-?*zL£&®±? 
fl^MRizfra-r * - 1 &&5±Tz>^mt 

ITU fHA«, 08B!Fl&fc:->r 

[0081] z>&iz* m2<ommMiz^x\t. 

6, 4 1 7€r^tt. 6iSl!lW»IsItt305^&*»©a!Srtt 
mfcfc^fc'b* «ttW>X2 19*^7^H0 

[0 0 8 2] aSW^yVX^ttl'. 2 mm£>£tit#s± 1 

ffi« (BIT* 7*-*X»J«t^"5) *«fft>nT^»*. 

ti— #IhII6£:^5) fcflML/TH*. Z<D7*—ti7>m 
«<MI*, =r4W 1 4 0 >X2 1 9 Offitftt 

Hri*. *Hj«lg»«>±2 0AtniSffi«)l5BT»6tL*. d 

m*£<D%\%&&mmztt®}u>x 2 1 9Wit, 

[0 0 8 3] —&\Z, Z<DMSB\Z*\&iLfrm#LlZttmU 

>X2 i 9 fc»a»-r aaw©35f5Ktt, 7*— *x-y— 

T, jSfitl€l/W5?-f7^14 0Tfe, 

izu->ttz£&&Mi'T+ -y— #iHi»©x-f y««ai; 
[0 0 8 4] am*. £ ©m^ictes L£ ^ i £&aj 
Bff«nteB5i;T^«u>x*tjBar««W3*«ff*3tis. 



21 

Tf, ^^>X2 1 9*4, 5V 1 4 0lCifi^ViTU 
€, ?^V>X2 1 9CDT^^a.X— ^4 0 8#&*X 

X2 1 9#»5*-fX4M 4 0<KOl£#tf£c>fc4£flBT, 5V 
X£ 1 4 0^MfiSnSr^oT(HJl|£-r^^W>X2 1 9 £ 

[0 0 8 5] ±Eb&fiS«rt»citeofcc:iStta 
ur, if— tftHjg&cox-f y^Biusnxr* 7^x^ 

[0 0 8 6] CCD*§-£*4, $ffittTl4*ttfcl'>X2 1 9£ 

— .h^vx^ i a ofrzmzn. mw&rrrtt&'frziffi 

*. ?£aVX^ UOtt, lrl^Ufc«k^tC, &*£&bt£ 

*f)5ff^«fci*«WM«Jt (S/Nit) 

^Jt <S/Nit) ©*ftlta:0> T^-^tClfc^OX^ 

U feffi^B 0X7- f4x 9 — JT jEs»Of:?ItB Kft * £ 
[0 0 8 7] ±jfi«5*l*5J:tf»2(©*lfi«"Ctt, ^ 

[0 0 8 83 ^3»f*:U— !f 2 1 1 3^ 

* i o ot^5) ic^&an*. co^tf— a i o o 

*4. «3ttf-AX^Uy^2 1 3fC|nJ5. ¥«#U—"*f 

-i,7^'J ^^2 13 ^SSiST*. XK* 3£fcf-A 1 0 
014, l/4«fi«2 1 5tC<toT, {iTt^nr, P3<I 

^.t&o, ££»3 7-2 1 7 \z£?Tmmjjfa\zmf 
s>n*. r <oR(i^o3tt:-A i o o \tnmv>X2 1 

9K«fc-=>T«3fc*n. 3fc?VX0 1 4 OfDflmiBMM 
[0 0 8 9] C:«Z)*l3»IKi*:l 4 4{C««*#lfcX#y 



(12) »BB a F5-2 3 4 2 4 1 

n, 1/4SM2 l 5i:J;!3TjS*Sh"CS»tfi; 

So S^C0^t?—A 1 0 014, M^-AX^U7^2 

1 3 iCiraTSttSnjfcflk 7-3-^'JXA2 3 0t 
#fflV'>X2 2 OfcJiD. ±"F*WICS3tffi39«2»«af 
nTVi«7#-*XiJ— #«0»«tfi«2 2 1 Fa. 2 

2 1 FbfclBffcSna. 3t«ktii«l4*a©'b«»&«*€> 

[0 0 9 03 1^mV>X2 1 9£#5VXf HOtO 
10 mttmm\Ztt&LT2 2 l F a, 2 2 1 FbCD&tiimJBE 

ft$tmv>X2 1 9t3tT^^ i 4 o&a«#rait#( 

^JT^^^ctdlC, £*llftjfll|§]ttl4. £(D7*-;*7XX 

[0 0 9 13 — 1$. 7-3-^'JXA2 3 OKJ^T* 
Iftft^A^nfc, K^©3tt3R«. »t^X^14 0O 

a? h^y*>^ifijcs3tH39*2»tasnTn* h^*- 

>^-#ffl©**HiB2 2 1Ta, 2 2 1TbJC«S* 
an*, fix, 7*-*^i7-WiRI*l:^»R 
<& nfc^ * X * ©¥S£ffl©3fcl*l#W> S OttttttS t 

LT^asns. ens h 5 y *>^x^— rn^to: 

ceo, b^y*>^x^ — ff4f£Bla<Lftlvt*— 4? 

T, «ft5fiUfcJ:5K 1- 6 nmh!3/^©h9v£JtKX 

atl*. W*fef§#t4, -tSELfc>l&lfttt«2 2 1 Ta, 2 
2 1Tb, 221Fa, 2 2 1 F b CD^£>*jn3$[Hlg&(C 
<i;0ASn*. 

[0 0 9 23 0 1 1TJ4, Sf^UXA2 1 6 £<H#tf 
— AX^U y^2 1 3t l/4|»fi«2 1 5£5r&-ttf 
5721 7 <t^-^^^^Ufc^yUXA2 1 0&J8 

^t, *^*©*ttrnftiatA/^«E< ixv^, en 
\z&o. *m&iu—*f2 i K0 2in6o***»c5tf-r* 

4» *. Ifcl^oX 3'J^-M/>X2 12©NA«* 

lt, a*-r*¥»#:u-if 2 1 1 0#&»*A< 

[009 33 wz, *fmm&m^itftmw&miA0>± 
&m&<D--m\z'?^xmw-r2>. wi3\z&^x. m& 

0 0, 7*Ot-vt4 0 0, A^fiksoo, tti7J^ia:6 
0 0tCiO#ltelc$nTVi* w 3t-?-f X^ 1 4 0*4, er- 

55 X3 1 tcirasn, it^rj 7.5 Y=?<i~f2 0 o\z. mm 
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(13) 
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[0 0 9 4] )tr>fXi5'H7>f^2 0 0fl IH 

cDlHUfcffl-fc— 2 4 0. K2 1 Oit-^ 

2 4 0 tCD©Jffi!H^r1 , ^[5lPS2 6 0 C:<k D#l/££nT^ 

[0 0 9 5] K^-f^I§l*2 6 OH Xn-t?1*4 0 0 

mz. ts&, tsafeffi^^— ?<D&mx.zf&±m<n ; r— ? 

[0 0 9 6] . Xa-fcylM 0 OliAWaB 0 0 

& z<om^\z& wt^?* 7? 1 4 o>s 

fg6 0 0 $r^UT^7 ; ^7>^14 0ICia©$nr^a 
*«**^ttf«JSC*S«ft*a*"r«». 9t*w H2l Ois<i; 

[0 0 9.7] *#E*^T*©tC#afc^>fX£ 1 
4 011 n>;\9Y?4 7s>?<D&^fcl%&mmW.OftU 

[0 0 9 8] 014(1 K^-f^lsI&2 6 0 &ftffltCffi 

W2 6 1. h7y^TKU7(&l»«2 6 2 l h5^y£faJ 
$1$&2 6 3, 7*-*Xffm^I052 6 4, 3fetttttJ0tiH*2 
6 5, 7— £rfti0ra2 6 6, ^-^^39^2 6 7, U— 
1f K7-f ^2 6 8, ^ffiWPW2 6 9T#5fi£$nTt> ^ 

•^7KUXiW2 6 2TfB^-r^# h9**7 KU 
^feftft, 7 s — *3fclH»2 6 7**7 r D'fes/^4 0 0*i& 

^■Asnfc^-^fcan^stt^^f^iBftJi*! 04 
KEer*> "o w , M i M /^->t:«t^. ^sn^ 

itKli 2-7 £518^4 - 1 5£BW#**^ vX-r-Atr 

7 s -^^saiW2 6 7tCcfcoT^5i>enrc M o" , "1" 

[0 0 9 9] ftjfc* 7-^^^tt7 p nt'yt4 0 0 
*7-£9&l -2mWO-^{g(CLT, 7fc&m*m@S§2 6 

$12 6 4<o{g^«t:UT 1 bfiJ^$n^)^ ;iG0f$^<z>«t£ 
2 6 9 I2#ga8## 1 4 4 £lert£-r**:tf>0>*:--^ 2 4 50 
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[0 10 0] 

[32^CD2m] ±fcEc7> t fc5C:, 

m i ] *^5^co^i i tonmm&fflMmmm<Dmi& 

im 2 ] *&m<Dm 1 «8&&gffi0iMf* 

[^ 3 ] m&txmm<nmft&ttm\zm? ? n-?-*- 
k 

[0 4] ytT^Ts? 1 4 0<7>®&tl<h, ®^n»j^ic 

[0 5] tt®U>X(D* ^©tfBt, 5S>SNfco& 

[07] 7^^'JS5>^4 18t, «tt»fcU5y 
^4 1 7©eBfc»J&€:3*TW91EI. 

[ia 8 ] *&mv>& 2 <Dmmwv>&&&mmme>mft 

[09] #ttu>x©ir»ffifc, timfflsttiaoj?;* 
*s «t 9 - * -< 7s *? > x <tj m fii £ ^ ^ ^ . 

[0 10] 9t 1 r<<79 1 4 OCD&ffiCOjPS S/N 

[011] *«gao*»«{cffl^*c:i©T#**^ 
[01 23 *«^c!)«««iaasiB«)w«u>xw^«i 

[0 13] *»W©«««L31S«©^fro«|ri&CD— w 

[01 4] *&w<Dmffimzm>z>z£<o-c&z>yt^ 

[015] ^^^^MW^e^niai^telK^JcDiRI 
[016] 01 sw<l zany\izL—$ 5 0 9 com 
[0 1 7] «£*©*'7 s ^X^efiO*#«P>'X2 1 9 

[^^ose^] 

MO-Xf-fX^. 2 1 7»-5i^±tf5 5— , 2 19 

"•*t»^>x> 2 2o-«mu>x* 2 2i'»««ai 

Sg, 2 3 0-^7X7^ 241- 
^E— ^SBblslRft. 2 4 2 4 4-7^yh, 

2 5 0-li^l, 2 8 0»7^faX-^B«3», 
4 0 0-MPU» 4 0 2-^t'J, 4 0 4-A/DM 
ffi. 4 0 6-D/AMS, 4 0 8-7^raX-^ 
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(15) 



i|$BS¥5-2 34 2 4 1 



V START J 
V TT <1 1 



0 0 



110 2 



^-*2 4 0<B@te 



110 1 



-110 5 



110 3 



s^saz 5 OIC 





110 6 



X-<v*4 2 8*AfflllC 

m^i-A 2 i*cmtc 



(end) 



S^26iI2 5 0 C 



NO,l 104 ✓ 1 

> i (end) 
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(16) 



^¥5-2 3 4 2 4 1 



MS] 



(igttillgSTART) 
I _ 



X-f y*4 2 8*BttOl=. 
EJUS*** 



I 



U^X2 1 9 £ 

(4a t sr-iBig^tfs 



f^^14 O^EIES 



I 



-10 0 0 



10 0 1 



10 0 2 



-10 0 3 




10 0 6 



>=E'J 4 0 2 ichcb 
0 £ □XBSCD'E— * 
2 4 Oa>[HHSftjgR 



WftU>X2 1 9 *a 
tZVVtri X? 1 4 OK 

h = h + a 



• 10 0 5 
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(17) ^W5-23424] 

m4 




llllllllllllllllllll 1 1 


II 1 1 1 1 1 1 1 


< i y 


0* 


180" 


360 


t-? 240 <n R 



wsisnnrio: cjp 405234241 a i > 
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(18) 
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